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(54) Optical date storage medium 

(57) The present invention provides an optical data 
storage medium prepared by laminating lace-to-face 
two substrates, at least one of which has a recording 
layer provided thereon, such that the recording layer 
faces inwardly, wherein the color difference between the 
two substrates is 1 0 or more. Alternatively, the present 
invention provides an optical data storage medium pre- 
pared by laminating face-to-face two substrates, at least 
one of which has a recording layer provided thereon, 
such that the recording layer faces inwardly, wherein op- 
tically recognizable different patterns are provided oh 
the two substrates. Since the colors or the patterns on 
the two substrates are different, the two substrates are 
easily distinguishable from each other. Further,, the 



present invention provides a single-side type optical da- 
ta storage medium prepared by laminating face-to-face 
a disk comprising a first substrate having thereon a re-, 
cording layer containing a coloring agent and a disk 
comprising a' second substrate, wherein the ratio be- 
tween the optical absorption of the first substrate at the 
wavelength of maximum absorption in a visible light re- 
gion and the optical absorption of the second substrate 
at the wavelength of maximum absorption in the visible 
light region Is set such that the smaller optical absorption 
is 50% or more of the larger optical absorption. Since 
the colors on the two substrates are the same, disack 
vantages such as warping of the substrates are mini- 
mized. 
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(54) Optical data storage medium 

(57) The present invention provides an optical data 
storage medium prepared by laminating face-to-lace 
two substrates, at least one of which has a recording 
layer provided thereon, such that the recording layer 
faces inwardly, Wherein the color difference between the 
two substrates is 10 or more. Alternatively, the present 
invention provides an optical data storage medium pre- 
. pared by laminating face-to-face two substrates, at least 
one of whjch has a recording layer provjded thereon, 
such that the recording layer faces inwardly, wherein op- 
tically recognizable different patterns are provided on 
the two substrates. Since the colors or the patterns on 
the two substrates are different, the two substrates are : 
easily distinguishable from each other. Further, the 



present invention provides a single-side type opticat da- ■ 
ta storage medium prepared by laminating face-to-face: 
a disk comprising a first substrate having thereon a re- 
cording layer containing a coloring agent and a disk 
comprising a second substrate, wherein the ratio be- 
tween the optical absorption of the first substrate at the 
wavelength of maximum absorption.in a visible.Hght re- 
gion and the optical absorption of the second substrate . 
at the wavelength of maximum absorption in the visible ; 
light region is set such thatthe smaller optical absorption / 
is 50% or more of the larger optical absorption. Since 
the colors on the two substrates are the same, disadr 
vantages such as warping of the substrates are mini- 
mized. 
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5 Description of the Related Art 

disk) comprising two disks lamtnated to ^^^^SnSw a single-side type having a recording layer 

with a reflective layer or a recording layer, wh. e another ctek my y h rf the double-side type 

Sve a reflectrve layer according to a ^^S^^^^^ »~ P ^ ft ? 
DVD-R, specifications of the disks are otten f^^^ 

; o rexi:^r« • 
[^aconv^ 

tide is cptored in order to ^?J^XS-SiS2^^ enhanced. The effect of coloring the 
So^rh^ 

pellets, into noncolored pellets. A ^^SSa desired concentration ol the cotoring agent can 
ment, orthe like, into a resin. A substrate , haV ' n ^!!^the materials are property controlled, 
oe obtained by any of these methods he ^^^^lJ p ^or a resin, however brings about 

properties, v • • ' ,., a ' „ medium prepared by laminating face-to-f ace two sub- 

wherein the odor difference between the ££££ ^ iurn prepared by laminating face-to-face 

4. [00101- Furmer, the present inve^^^ 

Usubstrates.at.eastoneot.wh.chhasa^ ■ 
wardly, wherein optically recogn^ 

[00111 As described above, if at least one of dtferenc* .n manufacturing processes. Further, rt * 

LJates. the front and the back of o ft* ^^^SlSt » ailow the users to easily recognize the type 
« possible toprovideanewdesign.nordet^ 

ol the media by color. Furthermore. t . ^^^^1 subs trat*s to 10 or more, the front and the back of 
or absence of the substrate. II the color the present invention is effective parUculariy m 

^cTc^^ 

more of the larger optical absorption. sinfl | e ^ide type optical data storage medium prepared by lam- 
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and a disk comprising^ second substrate, wherein the ratio between the average optical absorption of the first substrate 
at wavelengths ranging from 400 to 700 nm and the average optical absorption of the second substrate at wavelengths 
ranging from 400 to 700 nm, is set such that the smaller average optical absorption is 50% or more of the larger average 
optical absorption. 

s [0014] the fact that the values of optical absorption of the two substrates are close to each other means that the 
colors or the contained percentages of the coloring agents contained in the respective substrates are close to each 
other. If the colors or the contained percentages of the coloring agents contained'in the respective substrates become 
closer to each other, the difference in the amounts of moisture absorption or in mechanical properties due to the dif- 
ference in colors or the difference in the contained percentages of the coloring agents becomes smaller. As a result, 

10 the mechanical properties, such as warping, plane deflection, and others, after lamination are prevented from degra- 
dation. . 

[0015] ! Further, when an ultraviolet light-curable adhesive is used for laminating «the two disks, a high-power lamp 
such as a rhetal halide lamp or a xenon lamp is used for the curing of the adhesive. Since the iight emitted from these 
lamps includes hot only ultraviolet rays but also rays in a visible light region, the light in the visible light region is 

75 absorbed into the substrate and, as a result, the temperature of the substrate Is raised if the substrate irradiated with 
the light is a colored substrate; However, since the first substrate and the second substrate have the same color in the 
present invention, the amounts of the light absorption of the two substrates are the same. Therefore, degradation of 
the mechanical properties after the lamination is not aggravated. 
[0016] . In the accompanying drawings: 

20 [QX>1 7] . Fig. 1 is a schematic diagram illustrating the method for measuring a tilt. 

[0018] The optical data storage medium of the present invention may be for reading only, or may be for recording. 
The optical data storage medium is prepared by laminating two disks. At least one of the disks has on a discoid substrate 
a recording layer capable of recording information by the irradiation with a laser light The other disk may be a dummy 
disk which comprises a substrate alone or which comprises a substrate and a metal layer or another layer provided 

2S thereon, the following description is given by taking DVD-Rs as an example. However, is must be noted thatthe present • 
invention is applied to optical data storage media such as the D\/Ds or the like prepared by laminating two substrates 
f ace-to-f ace such that the recording layer faces inwardly. 

[0019] . Materials for use in the substrates may be selected at will from materials hitherto used for formation of sub- 
strates for conventional optical data storage media Examples of the material include: glass; polycarbonate; acrylic 

30 resins such as polymethyl methacrylate and the like; vinyl chloride-based resins such as polyvinyl chloride, copolymers 
of vinyl chloride, and the like; epoxy resins; amorphous polyolefins; polyesters; and combinations thereof. These ma- 
terials may be used as a film or as a rigid substrate. Among the materials listed above, polycarbonate is preferable 
from the standpoint of optical properties such as index of double refraction and the like; moisture resistance, dimension 
stability, and cost. Generally, the substrate has a diameter of 1 20±3 mm and a thickness of 0.6±0. 1 mm or alternatively 

35 a diameter of 80±3 mm and a thickness of 0.6±0. 1 mm. 

[0020] As for' the coloring method for the substrate, there are several methods, including; a method wherein a pre- 
scribed amount of a mass of colored pellets, which is called a master batch and which is prepared in advance by 
blending a dye or a pigment at a high concentration with pellets and blending these pellets into noncobred pellets; a 
method wherein a coloring agent, such as a dye, a pigment, or the like, is blended directly into a resin; and a method 

<o wherejn a coloring layer is provided on a substrate. 

[0021] Known coloring agents can be used as the coloring agents to be blended directly into materials for the sub- • 
strates, as the coloring agents for use in the master batches, or as the coloring agents for use in the coloring layers. 
Examples of the coloring agents include cyanin-based dyes, squalylium-based dyes, azo-based dyes, naphthoquinone- 
based dyes, anthraquinone-based dyes, porphine-based dyes, tetraazaporphine-based dyes, acridine-based dyes , 

45 acridinone-based dyes, oxazihe-based dyes, pyromethene-based dyes, spirb-based dyes, ferrocene-based dyes, flu- 
orene-based dyes, f ulgide-based dyes, imidazole-based dyes, thiazole-based dyes, pirylene-based dyes, phenazine- 
based ayes, phenothiazine-based dyes, polyene-based dyes, Indole-based dyes, aniline-based dyes, quinophthalone- 
based dyes, phenoxazine-based dyes, cfiphenylamine-based dyes, coumarin-based dyes, carbostyryl-based dyes, 
stilbehe^based dyes, and fluorene-based dyes. These coloring agents may be used singly or in a combination of two 

so or more.. If a coloring agent is used in the recording layer, the optical absorption peak of the coloring agent to be blended 
directly into the material for the substrate or to be used in the master batch, is preferably on the shorter wavelength 
side in relation to the optical absorption peak of the coloring agent to be used in the recording layer. If the optical 
absorption peak of the coloring agent used in the substrate, is on the shorter wavelength side in relation to the optical 
absorption peak of the coloring agent to be used in the recording layer, better recording and reproducing characteristics 

55 can be obtained because the optical absorption of the substrate exerts no influence on the recording. Further, it is 
preferable that the coloring agent to be used in the substrate absorbs almost ho light of wavelengths of a recording 
light and a reproducing light. If the coloring agent used in a substrate absorbs the recording light or the reproducing 
light, the power of a laser cannot be efficiently used, and the amount of tight may decrease so that the C/N ratio in 
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exerts no influence on recording and reproduct.on. _ • dit5erence in color and difference In 

S Ac^rdingtoafirstembalirnentofth^ 

Sr^.aseconde™ 

kb necessary thatthe ratio between the substrate at the wavelength of max-mum 

sorption in a visible fight region and the optica is 50% or more of the larger opt^l 
absorption in the visible light ^^ScS of thelarger optica, absorption, and more pref- 
■ absorption. The «nalto 

&"jErxtt^-~ - -4- — - t - - - * we 

values of optical absorption is within the above^entjoned range^ absorptjon are close , Q 

Psj Further, in the case where two or ^^^^^rption of the first substrate at wavelengths 
each other, it is necessary that the rat.o ^.^X^he second substrate at wavelengths rangmg rom . 
ranging from 400 to 700 nm and the average optical a ^ . )on „ 50% or more of the larger average op teal 
m to 700 nm be set such that the smelter average mor6 d the , ar ger average optical absorption, 

absorption. The sma..er average optica, Mpta £ jJJ * of ^ larger average optical absorpt,on. 

as improvement of surface smoothness, improvement of attest , ana p as potymethyl methacr- 

StSed. Examples of the Serial for the primer^yer^ iny| ^ N ^ yto ,- 

;,ate. acrylic acidAnethacrylic acid "^^51 Cellulose, polyvinyl chlorWe, chtonn- 
acrylamide. styreneArtnyltoluene copolymers, 'JSES^etSpoLew, ethylene/vinyl acetate copolymers, pol- 
IZ polyolefm. polyester, polyimide, ^^^^tc^SSying agents such as silane couplmg agent, 
yethylene, polypropylene, polycarbonate, and others « .* u ™*° g ^J ng iiquid by dissolving or dispers.ng the 

aretdrmeddirectymthest^r^ 

,0 inleotion molding or extrusion mo. dmg. .M^-^nS S2E2m a monoester. diester, a triester, and a tetraes- 
AmMureoornposedofatleastonemonomer or^ 

ter of acrylic acid and a photopotymenzat.cn ""^^T "Jj^j ot apptying a mixture composed of the above- 
50 the pregiove layer can be obtained by a P^^^on^S^^ed hamper to form a layer, pteong 
rn e ntioned ac^.ic acid ester and the polymenz^ 

a substrateonthe teyer, curing the layer by trrad a m gthe ay^wrth 3 ^ ^ f The thickness of 

so that the layer strongly adheres to the substrate andeepa* .ng ^ ^ ^ ^ M 

tne pregroove layer is generally in the range of from 005 to 1 00 pm a p ^ ^ 
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mentioned construction is so high that recording can be carried out even with a low laser power. As a result, a cheaper 
semiconductor laser can be used, or alternatively, the service life of a semiconductor laser can be prolonged. 
[0032] The recording layer is provided on the surface of the pregrooves on the substrate (or on the surface of the 
pregrooves on the primer layer). Coloring agents known as those for use in the.recording layers of optical data storage- 
5 media can be used as the coloring agents for the recording layer of the present invention. Examples of the coloring 
agents include trimethinecyanine-based dyes, pentamethinecyanin-based dyes, heptamethinecyanin-based dyes, 
squalylium-based dyes, oxonol-based dyes, azo-based dyes, anthraquinpne-based dyes, naphthoquinone-based 
dyesi mdbphenol-baseddyes, phthalocyanine-baseddyes, pyrylium-based dyes, thiopyrylium-based dyes, azulenium- 
base dyes, triphenylmethane-based dyes, xanthene-based dyes, indanthrene-based dyes, indigo-based dyes, thioin- 
10 digo-based dyes, merocyanine-based dyes, thiazine-based dyes, acridine-based dyes, acridinone-based dyes, ox- 
azine-based dyes, dithbl/metal complex-based dyes, porphine-based dyes, azaporphine-based dyes, pyromethene- . 
based dyes, spiro-based dyes, ferrocene-based dyes, fluorene-based dyes, f ulgide-based dyes, imidazole-based dyes, 
thiazofe-based dyes, pirylene-based dyes, phenazine-based dyes, phenothiazine-based dyes, polyene-based dyes, . 
indole-based dyes, aniline-based dyes, quinophthaione-based dyes, phenoxazine-based dyes, diphenylamine-based . 
T5 dyes : coumarin -based dyes, "and carbostyryl-based dyes. 

[0033] . When measured in methanol solutions, the wavelengths of maximum absorption in a visible light region of 
the coloring agents for use in the recording layer are preferably in the'range of from 650 to 585 nm, more preferably 
in the range of from 560 to 585 hm, furthermore preferably in the range of from 555 to 582 nm, and most preferably in 
the range of from 565'to 575 nm. s 
so [0034] Although, in'the case of DVD-R described above, the recording layer is a coloring agent-tunctionaJized re- 
cording layer containing a dye as a main component, other recording layers such as a phase change-f unctionalized 
recording layer, a photomagnetism-f unctionalized recording layer, and the like can also be used. 
[0035] The recording layer can be formed by, for example, a process comprising preparing a coating liquid by dis- 
solving a coloring agent and optionally a fading-preventing agent, a binder, and the like in. a solvent, applying the 
2S coating liquid to the surface having pregrooves thereon, and drying the coating layer. 

[0036] Examples of the solvent for use in the coating liquid for forming the recording layer include: esters such as J 
butyl acetate and cellosolve acetate; ketones such as methyl ethyl ketone, cyclohexarione, and methyl isobutyl ketone; 
chlorinated hydrocarbons such as dichlorbmethane, 1,2-dichloroethane, and chloroform; amides such as dimethylfor- 
mamide; hydrocarbons such as cyclohexane; ethers such as.tetrahydrof uran, ethyl ether, and dioxahe; alcohols such 
30 as ethanol, n-propanol," isopropanol, n-butanol, and diacetone alcohol; fluorine-containing solvents such as 
2,2,3,3-tetraiiuoropropahol; and glycol ethers such as ethylene glycol monomethyl ether, ethylene glycol mpnoethyl 
ether, and propylene glycol monomethyl ether These solvents may be used singly or in a combination of two or more 
by taking into consideration the solubility of the compounds to be used. Further, according to purposes, the coating 
liquid may also contain additives suchi as an antioxidant, a U V absorber, a plastieizer; a lubricating agent, and others. • 
35 [0037] Typical examples of the fading-preventing agent include a nitroso compound, a metal complex, diamrnonium 
salt, an aluminum salt, and others. These examples are described in, for example, Japanese Patent Application Laid- v 
Open (JP-A) Nos. 2-300,288, 3-224,793, and 4-1 46,189. If a fading-preventing agent is used, the amount to.be used 
is ordinarily in the'range of from 0.1 to 50% by weight, preferably in the range of from 0.5 to 45% by weight, more 
preferably h the range of from 3 to 40% by weight, and particularly preferably in the range of from 5 to 25% by weight/ 
40 based on the amount of the coloring agent. 

[0038] Examples of the binder include: naturally occurring organic polymeric substances such as gelatin; cellulose ••. 
derivatives, dextran,. rosin, and rubber; hydrocarbon-based resins such as polyurethane, polyethylene, polypropylene, 
polystyrene, and polyisobutylene; vinyl-based resins such as polyvinyl chloride, polyvinylidene chloride, and vinyl chlo- 
ride/vinyl acetate copolymers; acrylic resins such as polymethyl aery late and poly methyl methacrylate; polyvinyl alco- 
• 45 hoi; chlorinated polyethylene; epoxy resins; butyra! resins; rubber derivatives; and initial-stage condensation products 
of thermosetting resins such as phenol/formaldehyde resins. If the binder Is used in the recording layer, the amount to 
be used « In the range of from 0.2 to 20 parts by weight, preferably in the range o1 from 0.5 to 1 0 parts by weight, and 
more preferably in the range of from 1 to 5 parts by weight, based on 1 00 parts by weight of the coloring agent, "me 
concentration of the coloring agent in the coating liquid thus prepared is generally in the range of from 0.01 to 1 0% by 
so weight, and preferably in the range of from 0.1 to 5% by weight. 

[0039] Examples of the method for applying the coating liquid to the substrate include spraying, spin coating, dip 
coating, roil coating, blade coating, doctor roll coating t and screen printing: 

[0040] ■ A film forming method using a vacuum such as conventional sputtering is used for forming the phase change- 
f unctionalized recording layer or the photomagnetism-functiopalized recording layer. 
55 [0041] The recording layer may be composed of a single layer or plural layers. The layer thickness of the recording 
layer is generally in the range of from 20 to 500 nm and preferably in the range of from 50 to 300 nm. In the optical 
data storage medium of the present invention, the layer thickness of the recording layer inside the pregrooves is pref- 
erably in the range of from 1 30 to 200 nm, more preferably in tha range of from 1 40 to 1 90 nm, and even more preferably 
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inthe W crffro m l45to.^^ . 
Lga of tan 50 to 150 ntn, and more preferably in the ^^Z^losd areflective layer is provided 
{00421 Particularly with the objective of increasing <^2^^otoZ^*y* » a substance having 
o, the recording layer. A light reflective substance as a such as Mg, 

a high reflectance wrth respect to teser Ught. B*m£» >f *• • r a| _ s1> Ge , Te> 

Se. Y. Ti, Zr, Hf, V, Nb. Ta, Cr. Mo. W, Mn. Re, Fe Co, N.. 1 r - ' ?'^\ a Au , Al> and stainless steel are 
Pb Po. Sn. and Bi, and stainless steel. Among these substencev ^ N', Pt. Cu, Ag au . of ^ or 

preferable. Au and Ag are particularly preferable. Reposition, sputtering, or 

more, or alternatively as alloys-. The reflects layer can be "Z%^£ZrL Jer thickness of the reflective 

merf^^ 

[0044] Fmtherforsuchpurposesasphys^ 
Uermaybeprovidedonther^ve^ 

ance. the P<° te * w ^^^^ such as Si °' ^ ^ ** *»* 

material for use in the protective layer inc uae an inors _ d uv . curab | e resin. . . 

an organic substance such as a thermoplastic ^ i ^^^^^ dU M from extrusion of a plastic on 
[0 04q The protective layer ^ 

a reflective layer and/or a substrate. f ^^^ t ^^^ m J^ or thermosetting resin, the protective 
sputtering, coatmg. or the like. If the prote^rve ^ 

,ayercanalsobeformedby a process compr ^f/^Z^Se and drying the coating layer. If the protective 
applying the coating liquid to the reflechve ^"^£££2^ b y a process comprising applying the ■ 

heabove.lescribedstruc^ 

substrate of the same size in such a manner that the recoriing la JJJJJJJJ' ^ fe 9 used for the 1orma tion of 
As an adhesfce .or this purpose, a P****^ 

the protective layer, athermosettingres-n a ^^^J^^Lto. Whenthe photocurable resin is used. 
35 tape can be used, Among these * the «"° disks ' ioining ** ^ 

one process comprises applying he P»J»^» T" ™ " tj M Anolher proC9SS is called a retarded cunng 
face, flattening the disks uniformly, and , ^ * 6 u ^Xto at least one of the two disks, irradiating the 

^—nisr^rdedint. 

[0049] First, the optical data ^^f^^^ Xfor From the substrate side, the rotating medium * 
4S case of a DVD format) or at a preserved ^n^angular ^ as a se ^ )condU ctor laser. The 

irradiated through a light converg.ng opncal system ^JJ^^^ thel ^^ to ^th.tempemtur. 
,aser,ightirradiationca U sestheinadia^ 

of the region locally. Since the nse m he ^^^^^ is reC orded accordingly. The recording 
and thus changes the optical properties the ^^^^^^ ^ bea m normally having oscillation 
so light to be used is a laser beam wrthm a visiWe light region or a ^Tj^^ and more preferably from 630 to 660 nm). 
wavelengths ranging from 600 to 700 nm (preferably from 620 »^ p J fa Q ? 

The recording light is preferably converger ^-J^^; perfwmed by rotating the optica. 

be performed at a velocity equal to or higher than the velocity in recordmg. 
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EXAMPLES 

[0050] Examples of the present invention and comparative examples are described below. 
• 5 Example 1 

[0051] 85.0 parts by weight of polycarbonate (Panlite AD 5503 manufactured by Teijin Kasei Co., Ltd.) and 1 5 t 0"p.arts 
by weight of a blue master batch (manufactured by Bayer Ltd.) were mixed together. By using this mixture, a discoid 
substrate (having a diameter of 120 rnm and a thickness of 0.6 mm) was prepared. Then, spiral pregrooves (having a 

70 track pitch of 0.8 um, a groove width of 0.3 ujti, and a pregnoove depth of 0.15 urn) were injection-molded on the 
substrate. Meanwhile, 1.5gofadyeindicatedbelowwasdissolvedin lOOccbf^^S-tetrafluoiro-l-propanoltothereby 
prepare a coating liquid to form a recording layer. The coating liquid was applied to the pregroove face of the substrate 
at a revolving velocity of 300 rpm and the coating layer was dried by varying the velocity within a range of 1r6m 300 to : 
3000 rpm. The.thickness of the recording layer inside the pregrooves was about 140 nm, as a result of measurement 

1$ of the cross-section ot the layer by observation using an SEM. 



20 



25 



30 



35 




[0052] Next, a reflective layer having a thickness of about 100 nm was formed by sputtering Ag on the recording 
40 layer. Further, a UV-curable resin (SD 318 manufactured by Dainippon Ink and Chemicals Inc.) was spin-coated on 
the reflective layer by varying the revolving velocity within a range of from 300 to 4000 rpm. Then, the coating was • 
irradiated with ultraviolet light from a high-pressure mercury lamp to cure the coating. The layer thus formed served 
as a protective layer having a thickness of about B um. In this way, a laminated article (disk) , which comprised a 
substrate having thereon the recording layer, the reflective layer, and the protective layer in this order, was obtained. 
« [0053] On the other hand, 87.0 parts by weight of polycarbonate (Panlite AD 5503 manufactured by Teijin Kasei Co. ; 
* Ltd.) and 1 3.0 parts by weight of a blue master batch (manufactured by Bayer Ltd.) were mixed together. By using this 
mixture, a discoid substrate (having a diameter of 1 20 mm and a thickness of 0.6 mm) was prepared. By using the 
same conditions as in the above-described procedure, a reflective layer and a protective layer were formed on the 
substrate. In this way, another disk was prepared. The color difference AE between the two substrates was 15. Then, 
so an adhesive^ (SK 7000 manufactured by Sony Chemicals Corporation) was screen-printed on the protective layer of 
each disk so that a film thickness of 20 pm was obtained. After that,- the adhesive layers were irradiated with ultraviolet 
light and bonded face-to-face. In this way, a DVD-R type optical data storage medium was produced. . 

Example 2 

[0054] A DVD-R type optical data storage' medium was obtained by repeating the procedure of Example 1, except 
that the amounts of the polycarbonate and the blue master batch in the formulation for producing the disk without a 
recording layer were 89.0 parts by weight and 11 .0 parts by weight, respectively. 
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Example 3 

for producing the disk without a recording layer. 
Comparative Example 1 

Comparative Example 2 

Comparative Example 3 

front and the back are shown in Table 1 . 



Table 1 
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Inspecting 
methods 



Color 

difference 

AE 



40 



Visual 
inspection 



Inspection 
with sensor 



Example 1 



With both 
sides colored 



Example 2 



Example 3 



With both 
sides colored 



15 



30 



. With single 
side colored 



© 



© 
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Comparative 
example 1 



With both 
sides colored 



Comparative Comparative 
example 2 example 3 



With both 
sides colored 



With both 

sides 
noncoiored 



*s not distinguishable . .. 

Example4 

l by weight of a blue master batch tmanulaci "^ST<« o e mm) was prepaTed. Then spiral pcgm* (having a 
substrate (having a diameter of 1 20 mm ^ a *,c^ 

track pitch of 0.8 um. a groove ^.dthol ^3 pmj ^^Ldh fOOccof 2,2.3,^etrafluoro-1-propanoUothe eby 
substrate. Meanwhile, lijola^^bBta^to^ ^ e , ace ofthe substrate 

prepare a coating liquid toform a -^^^^JS^S M velocity within a range of from 300 to 

of the cross-section of the layer by observation using an SEM. 
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[0062] Next, a reflective layer having a thickness of aibout 160 nm was formed by sputtering Ag on trie recording 
layer. Further.a UV-curable resin (SD 318 manufactured by Dainippon Ink and Chemicals Inc.) was spin-coated on 
tha reflective layer by varying the revolving velocity within a rajige of from 300 to 4000 rpm. Then, the coating was . 
irradiated with ultraviolet light from a high-pressure mercury lamp to cure the coating. The layer thus formed served 
a6 a protective layer having a thickness of about. 8 um In this way, a laminated article (disk), which comprised the 
substrate having thereon the recording layer, the reflective layer, and the protective layer in this order, was obtained. 
[0063] On the other hand, 85.0 parts by weight of polycarbonate (Panlite AD 5503 manufactured by Teijin Kasei Co., 
Ltd.) and 15.0 parts by weight of a blue master batch (manufactured by Bayer Ltd..) were mixed together. By using 
this mixture, a discoid substrate (having a diameter of 120 mm and a thickness of 0.6 mm) was prepared. By using 
the same conditions as in the abovestescribed procedure; a reflective layer and a protective layer were formed on the 
substrate. In this way, another disk was prepared. The color difference AE between the two substrates was 15. 
[0064] : Then, an adhesive (SK 7000 manufactured by Sony Chemicals Corporation) was screen-printed on the pro- : 
tective layer of each disk so that a film thickness of 20 jim was obtained. After that, the adhesive layers were irradiated 
with ultraviolet light and bonded face-to-face. In this way, a DVD-R type optical datastorage medium was produced. : 



Example 5 

40 [0065] A DVD-R type optical data storage medium was bbtaried by. repeating the procedure of Example 4, except, 
that the amounts of the polycarbonate and the blue master batch in the formulation for producing the disk without a 
recording layer were 92.0 parts by weight and 8.0 mparts by. weight, respectively. 
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Example 6 

[0066] • A DVD-R type optical data storage medium was obtained by repeating the procedure of Exampie 4, except 
that the amounts of the polycarbonate and the blue master batch in the formulation for producing the disk without ei 
recording layer were 96.0 parts by weight and 4.0 parts by weight, respectively. 



so Comparative Example 4 . 



[0067] A DVD-R type optical data storage medium was obtained by repeating the procedure of Example .4, except 
that the amount of the polycarbonate was 100 parts by weight and the blue master batch was not used in the formulation 
for producing the disk without a recording layer. 
55 [0068] Optical absorption at the wavelength of maximum absorption in a visible light region, average optical absorp- 
tion- at wavelengths ranging from 400 to 700 nm, and the tilts (disk inclinations) before and after storage (24 hours in 
a condition of B0°C and 85% RH) were measured for both sides of the optical data storage media obtained. v 
[0069] The titt means the inclination in the direction of radius. As illustrated in Fig. 1 . light was projected on the optical 
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^ «^*a linw vwas received by a detector such as CCD. 
The angle between an incident light beam and a retiecteo ug 
[W7Q] The results are shown in Table 2. 



to 



75 



20 



Table 2 



Optical absorption at the 
wavelength of maximum absorption 
in a visible light region 



Face B 



Ratio of lower optical absorption to higher 
optical absorption 



Example 4 



Example 5 



.0.992 



0.990 



0.992 



0.950 



99.8 



Average optical absorption 



Face A 



Face B 



0.975 



0.968 



Ratio of lower average optical absorption to 
higher average optical absorption (%) 



99.3 




95.7 



Example 6 



Comparative example 4 



0.990 



0.850 



85.9 



0.975 



0.900 



92.3 



0.900 



0.750 



83.3 



0.992 



11.0 



0.975 



0.109 



11.2 



Note. a - ■ 

SoSe. and thus have stable mechanical propert.es. 
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Claims 
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the two substrates is 10 or more. 

terent patterns are provided on the two substrates. _ 

tion. " * aiitw - 

aral. having tlmraon a wooing IW« eomarung a M « ^ „ ^langnis tanging In™ 400 

scent 

* .I- *x .loirrt * ft r claim 4 wherein the optical absorption 

agent used in said recording layer. 
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An optical data storage medium according to claim 5, wherein the optical absorption peak of a coloring agent used 
in said substrate, is on the shorter wavelength side in relation to that of said coloring agent used in said recording 
layer. 

A single-side type optical data storage medium according to claim 3 or claim 4, wherein a coloring agent used in 
said substrate absorbs no light of wavelengths of a recording light and a reproducing light. 

An optical data storage medium according to claim 5 wherein a coloring agent used in said substrate absorbs no 
light of wavelengths of a recording light and a reproducing light. 
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